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BACKGROUND OF THE INVENTION 
The present invention relates to an ATM switch and a method 
for controlling traffic shapers, and in particular, to an ATM switch 
having cell traffic shapers in its output circuit module section and a 

5 method for controlling traffic shapers thereof. 
Description of the Related Art 

An ATM (Asynchronous Transfer Mode) switch has been 
provided with a shaper in each output circuit (port) or each output circuit 
and virtual path (VP) in an output circuit module. Shaping is executed 

10 to traffic of voice and data that are converted into ATM cells at a shaper, 
which is chosen at the time of a connection set-up, and the traffic is 
transferred. In this case, shaping is executed to traffic of each circuit 
and VP according to the set unit. 

That is, in a conventional ATM switch described in the 

15 Japanese Patent Application Laid-Open No.2000-013397, which is 
provided with a virtual connection shaper and executes VS/VD (Virtual 
Source/Virtual Destination) control, input cells are discriminated and 
distributed to each buffer of a priority class, virtual connection/shaping 
class, and non-priority class, and written in the buffer at a virtual 

20 connection (VC) distribution section. After that, the cells are 
preferentially read in order of the priority class, virtual 
connection/shaping class, and non-priority class at a control device, so 
that VC shaping is executed only to a VC to which a shaping is needed by 
an VC shaper. 

25 Besides, there is disclosed structure of an ATM switch in the 

Japanese Patent Application Laid-Open No.HEIl 1-136252. In the case 
where shaping is executed to each VP, transmission traffic volume of 



each VC is dynamically changed according to reception traffic volume of 
the VCs in each of the VPs. 

Further, there is shown a shaping method in an ATM switch in 
the Japanese Patent Application Laid-Open N0.HEI8- 163145. In this 

5 invention, ATM cells outputted from an ATM switch are separated 
according to each of the output circuits and kinds of traffic, and stored in 
relevant queues. After that, the ATM cells which are stored in the 
relevant queues of each of the output circuits and traffic are multiplexed 
according to traffic patterns corresponding to each of the circuits in 

10 prescribed timing, and they are outputted to corresponding circuits. 

However, in the conventional ATM switch described in the 
Japanese Patent Application Laid Open No.2000 0 13397, there is a 
problem that a circuit shaper and a virtual path (VP) shaper are not 
considered because this invention is constructed concerning only buffers 

15 of the priority class, the virtual connection/shaping class, and 
non-priority class. 

Moreover, the Japanese Patent Application Laid-Open 
No.HEIl 1-1 36252 no discloses correspondence between a circuit shaper 
and a shaper of each logical channel (VP) because this ATM switch is 

20 constructed concerning only plural shapers of each of the circuit shapers 
and VPs. 

Besides, in constitution of the conventional ATM switch 
described in the Japanese Patent Application Laid-Open 
N0.HEI8- 163145, there is no consideration to have plural traffic shapers 
25 in each output port because this invention is provided with one traffic 
shaper in each circuit. 



30 



SUMMARY OF THE INVENTION 
It is therefore an object of the present invention to provide an 
ATM switch and a method for controlling traffic shapers, by which it is 



3 

possible to control traffic shapers and choose a shaper at each time of a 
connection set-up. 

According to the present invention, for achieving the object 
mentioned above, there is provided an ATM switch wherein plural output 

5 circuits are accommodated in an output circuit module section which 
includes a shaper section and a circuit interface section, and an ATM 
cell(s) is transferred to a chosen output circuit via a shaper chosen from 
plural shapers which compose the shaper section at the time of a 
connection set-up and the circuit interface section, comprising: 

10 a shaper/circuit control section which includes a 

shaper/circuit-related table wherein a shaper number indicating the 
shaper chosen from the plural shapers constituting the shaper section at 
the time of a connection set-up and a circuit number of the output circuit 
to which the ATM cell(s) is transferred from the chosen shaper are 

15 related to each other and stored, judges whether or not a shaper 
corresponding to an assigned circuit number is registered in the 
shaper/circuit-related table in response to the interrogation about the 
assigned circuit number from the outside, outputs the shaper number of 
the corresponding shaper in the case where it is registered in the table, 

20 and establishes a relationship of a shaper number with the inputted 
assigned circuit number in the case where it is not registered in the 
table; and 

a connection control section which interrogates the 
shaper/circuit control section about the assigned circuit number at the 

25 time of a connection set-up, chooses a shaper corresponding to the shaper 
number from the shaper section in the case where the shaper number is 
inputted from the shaper/circuit control section in response to the 
interrogation, registers a shaper number corresponding to the assigned 
circuit number in the shaper/circuit-related table in the case where the 

30 shaper number is not inputted from the shaper/circuit control section, 
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and sets up a connection between the chosen shaper and the circuit of 
assigned circuit number to the output circuit module section. 

According to the present invention, in an ATM switch which 
includes a shaper section for cell traffic shaping in an output circuit 
5 module section, it is possible to choose a shaper at each time of a 
connection set-up by registering a correspondence between a shaper and 
a circuit in the shaper/circuit-related table at the time of a connection 
set-up. 

According to the present invention, for achieving the object 
10 described above, there is provided an ATM switch comprising: 

a shaper/circuit control section which includes a 
shaper/circuit/VP-related table wherein a shaper number indicating the 
shaper chosen from the plural shapers constituting the shaper section at 
the time of a connection set-up and a circuit number of the output circuit 
15 to which an ATM cell(s) is transferred from the chosen shaper are related 
to each other and stored, judges whether or not a shaper corresponding 
to an assigned circuit number and an assigned VP number is registered 
in the shaper/circuit/VP-related table in response to the interrogation 
about the assigned circuit number and the assigned VP number from the 
20 outside, outputs the shaper number of the corresponding shaper in the 
case where it is registered in the table, and establishes a relationship of a 
shaper number with the inputted assigned circuit number and the 
assigned VP number in the case where it is not registered in the table; 
and 

25 a connection control section which interrogates the 

shaper/circuit control section about the assigned circuit number and the 
assigned VP number at the time of a connection set-up, chooses a shaper 
corresponding to the shaper number from the shaper section in the case 
where the shaper number is inputted from the shaper/circuit control 

30 section in response to the interrogation, registers a shaper number 
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corresponding to the assigned circuit number and the assigned VP 

number in the shaper/circuit/VP-related table in the case where the 

shaper number is not inputted from the shaper/circuit control section, 

and sets up a connection using an optional virtual path between the 
5 chosen shaper and the circuit of the assigned circuit number to the 

output circuit module section. 

According to the present invention, in an ATM switch which 

having a shaper section for cell traffic shaping in an output circuit 

module section, it is possible to choose a shaper for each circuit and VP at 
10 each time of a connection set-up by registering a correspondence between 

a shaper and a circuit in a shaper/circuit/VP-related table at the time of a 

connection set-up. 

In the shaper/circuit/VP-related table described above, it is also 

possible that not only plural VP numbers correspond to one circuit, but 
15 also units of plural VP numbers correspond to any one of plural circuits. 

According to the present invention, for achieving the object 

mentioned above, there is provided a method for controlling traffic 

shapers in an ATM switch comprising steps of 

judging whether or not a shaper number of a shaper 
20 corresponding to an assigned circuit number is registered in a 

shaper/circuit-related table at the time of a connection set-up, as a first 

step) 

choosing a shaper of the corresponding shaper number in the 
case where it is judged that the shaper number corresponding to the 
25 assigned circuit number is registered at the first step, as a second step; 

registering the assigned circuit number and a shaper number 
in the shaper/circuit-related table in the case where it is judged that a 
shaper number corresponding to the assigned circuit number is not 
registered at the first step, as a third step; 
30 establishing a relationship between the circuit and the shaper, 



6 

which correspond to the assigned circuit number and the shaper number 
registered at the third step respectively, to the shaper section and the 
circuit interface section, as a fourth step; and 

setting up a connection using the shaper of the shaper number 

5 corresponding to the circuit of the assigned circuit number to the shaper 
section and the circuit interface section after the operation of the second 
step or the fourth step, as a fifth step. 

Further, it is also possible to employ a 
shaper/circuit/VP-related table instead of the shaper/circuit-related table 

10 in the above-mentioned method for controlling traffic shapers. In this 
case, it is judged whether or not a shaper number(s) of a shaper(s) 
corresponding to an assigned circuit number and an assigned VP 
number(s) is(are) registered in a shaper/circuit/VP -related table at the 
time of a connection set-up. According to the judgment, a connection 

15 between a circuit and a shaper(s), the number of which correspond each 
other, is set up using a Virtual Path(s) of an assigned VP number(s) to a 
shaper section and a circuit interface section. 

According to each invention described above, in an ATM switch 
which having a shaper section for cell traffic shaping in an output circuit 

20 module section, it is possible to choose required shapers for each circuit 
unit(s) and VP unit(s) at each time of a connection set-up by registering a 
correspondence between a shaper and a circuit in the 
shaper/circuit/VP-related table at the time of a connection set-up. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

The objects and features of the present invention will become 
more apparent from the consideration of the following detailed 
description taken in conjunction with the accompanying drawings in 
which" 

30 Fig. 1 is a block diagram showing an ATM switch according to 



7 

an embodiment of the present invention; 

Fig. 2 is a diagram explaining structure of the output circuit 
module section shown in Fig.i; 

Fig. 3 is a flowchart explaining the operation of a connection 
5 set-up shown in Fig.i; 

Fig. 4 is a flowchart explaining the concrete operation of a 
connection set-up shown in Fig.i; 

Fig. 5 is a diagram explaining the connection set-up in Fig. 4; 

Fig. 6 is a flowchart explaining the operation of a connection 
10 set-up according to another embodiment of the present invention; 

Fig. 7 is a diagram explaining a connection set-up according to 
another embodiment of the present invention; 

Fig. 8 is a diagram explaining a connection set-up according to 
further embodiment of the present invention. 

15 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the drawings, embodiments of the present 
invention are explained in detail. Fig.i is a block diagram showing an 
ATM switch according to an embodiment of the present invention. As 

20 shown in Fig.i, the ATM switch according to this embodiment comprises 
an input circuit module section 2 which is connected to input circuits 1, 
an ATM switch section 3 where a switching of an ATM cell(s) is executed, 
an output circuit module section 4 which is connected to output circuits 6, 
and a control section 5 for controlling the input circuit module section 2 

25 and the output circuit module section 4. 

Plural switching ports are accommodated in the ATM switch 
section 3, and plural input circuits 1 are accommodated in the input 
circuit module section 2. Plural output circuits 6 are accommodated in 
the output circuit module section 4 which comprises a shaper section 41 

30 and a circuit interface section 42. The shaper section 41 has plural 



shapers 411-41n. These shapers 411-41n are normally constituted by 
buffers. The control section 5 is constituted by a connection control 
section 51 and a shaper/control section 52. 

An ATM cell(s) is switched and transferred from the input 

5 circuit 1 to the output circuit 6 through a connection path set up to the 
ATM switch. At the input circuit module section 2, the ATM cell(s) 
from one of the input circuits 1 is transferred to an input switching port. 
At the ATM switch section 3, the ATM cell(s) from the input switching 
port is switched and transferred to an output switching port of the set 

10 connection path. 

At the output circuit module section 4, the ATM cell(s) from 
the output switching port is transferred to the corresponding output 
circuit through one of the shapers which is chosen at the time of a 
connection set-up at the shaper section 41. At this time, it will be 

15 impossible to reproduce the ATM cell(s) faithfully if a delay variation 
exceeds an allowable range. In order to prevent this trouble, a shaping 
operation to absorb the delay variation is executed by outputting the 
stored ATM cell(s) at regular intervals after storing the inputted ATM 
cell(s) and delaying the ATM cell(s) over a maximum value of the cell 

20 delay variation. 

The connection control section 51 controls connection 
information, and executes a connection set-up and its shut down to the 
input circuit module section 2 and output circuit module section 4. The 
shaper/circuit control section 52 controls a shaper/circuit-related table, 

25 and registers, modifies, and deletes the correspondence between the 
shaper and the circuit to the shaper section 41 and the circuit interface 
section 42. 

Fig. 2 is a diagram showing structure of a principle part of the 
output circuit module section 4 as an example according to an 
30 embodiment of the present invention. The shaper section 41 has two 
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shapers, a shaper 411 and a shaper 412, and the circuit interface section 
42 has four circuits on the output side (output circuits) 61-64 (1-4). The 
shaper 411 or the shaper 412 is chosen at the time of a connection set-up 
and shaping is executed to traffic of an ATM cell(s) after the chosen 

5 shaper is related to an output circuit. In an initial condition, the 
correspondence between any one of the shaper 41 1-4 In and any one of 
the circuits is not set up. 

The connection control section 51 interrogates the 
shaper/circuit control section 52 about a corresponding relationship 

10 between a shaper and a circuit at the time of a connection set-up. If the 
relationship between them is new, the connection control section 51 sets 
up a corresponding relationship between the shaper section 41 and the 
circuit interface section 42 and chooses the corresponding shaper after 
registering the new relationship between the shaper and the circuit in a 

15 shaper/circuit-related table in the shaper/circuit control section 52. 
Accordingly control of traffic shapers in which a shaper can be chosen at 
each time of the connections set-up is executed. 

Next, here is an explanation of an operation according to an 
embodiment of the present invention referring to a flowchart of Fig. 3. 

20 First, at the beginning of a connection set-up, the connection control 
section 51 in the control section 5 interrogates the shaper/circuit control 
section 52 using an assigned circuit number in order to confirm whether 
a shaper corresponding to an assigned circuit for a connection set-up 
exists or not (Step SI in Fig.3). Second, it is judged whether or not a 

25 shaper corresponding to the assigned circuit number interrogated from 
the connection control section 51 is registered in a shaper/circuit-related 
table at the shaper/circuit control section 52 in the control section 5 (Step 
S2 in Fig.3). 

In the case where a shaper corresponding to the interrogated 
30 assigned circuit number is registered, the corresponding shaper number 
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is returned to the connection control section 51. A shaper is chosen 
according to the corresponding shaper number at the connection control 
section 51 (Step S3 in Fig. 3). On the other hand, in the case where a 
shaper corresponding to the interrogated assigned circuit number is not 
5 registered, the assigned circuit number and a shaper number are 
registered in the shaper/circuit-related table by the shaper/circuit control 
section 52 (Step S4 in Fig. 3). 

Besides, a correspondence between the assigned circuit and the 
shaper is set up by the shaper/circuit control section 52 to the shaper 

10 section 41 and the circuit interface section 42 (Step S5 in Fig. 3). After 
the operation of the Step S3 or the Step S5 described above has finished, 
a connection is finally set up by using the assigned circuit and the chosen 
shaper by the connection control section 51 to the shaper section 41 and 
to the circuit interface section 42 (Step S6 in Fig. 3). 

15 Next, here is a concrete explanation of the operation of the 

connection set-up described above using a flowchart of Fig.4 and Fig. 5, 
Table 1 and Table 2. The same reference numerals denote the same 
part of the structure in Fig.5 as in Fig.2, and their explanations are 
abbreviated. First, the connection control section 51 in the control 

20 section 5 interrogates the shaper/circuit control section 52 using an 
assigned circuit number at the beginning of a connection set-up in order 
to confirm whether or not a shaper corresponding to the assigned circuit 
number for a connection set-up exists (Step Sll in Fig.4). 

Second, it is judged whether or not a shaper corresponding to 

25 the assigned circuit number interrogated from the connection control 
section 51 is registered referring to a shaper/circuit-related table by the 
shaper/circuit control section 52 in the control section 5 (Step S12 in 
Fig.4). Here, it is assumed that a shaper number 1 and a circuit 
number 1 are registered in the shaper/circuit-related table as shown in 

30 Table 1. 
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[Table l] 



shaper number 


circuit number 


1 


1 











If the interrogated assigned circuit number described above is 
1, the corresponding shaper number 1 is returned to the connection 

5 control section 51 because the corresponding shaper is registered in the 
shaper/circuit-related table. At the connection control section 51, a 
shaper 411 corresponding to the shaper number 1 is chosen (Step S13 in 
Fig.4). On the other hand, if the interrogated assigned circuit number 
is 3, a shaper number 2 corresponding to the assigned circuit number 3 is 

10 registered in the shaper/circuit-related table by the shaper/circuit control 
section 52 because a shaper number corresponding to the interrogated 
assigned circuit number is not registered in the shaper/circuit-related 
table as shown in Table 1 (Step S14 in Fig.4). According to these steps, 
the shaper/circuit-related table is renewed as shown in a Table 2. 

15 



[Table 



2] 


shaper number 


circuit number 


1 


1 


2 


3 







Besides, a correspondence is set up between the assigned circuit 
3 (output circuit 63) and the corresponding shaper 412 of the shaper 
20 number 2 by the shaper/circuit control section 52 to the shaper section 41 
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and the circuit interface section 42 (Step S15 in Fig. 4). After the 
operation of the step S13 or the step S15, a connection is finally set up by 
using the assigned circuit and the chosen shaper by the connection 
control section 51 to the shaper section 41 and the circuit interface 

5 section 42 (Step 16 in Fig.4). According these operations, each 
connection between the shaper section 41 and the output circuits is set 
up through the circuit interface section 42 as shown in Fig. 5. 

As described hereinabove, according to this embodiment of the 
present invention, a shaper is chosen at the time of a connection set-up, 

10 so that it is possible to prepare shapers of the number, that is, a number 
of shaper units required, corresponding to connections. Besides, since 
each relationship between the shaper and the output circuit is not 
preliminarily fixed, but established as required for each connection 
set-up, it is possible to reduce the number of shapers. 

15 Next, here is an explanation of another embodiment of the 

present invention. Fig. 6 is a flowchart showing another embodiment of 
a method for controlling traffic shapers according to the present 
invention. In this embodiment, plural shapers of VP units correspond 
to one circuit. 

20 First, at the beginning of a connection set-up, the connection 

control section 51 in the control section 5 interrogates the shaper/circuit 
control section 52 using an assigned circuit number and assigned VP 
numbers in order to confirm whether shapers corresponding to the 
assigned circuit and the assigned VPs for a connection set-up exist or not 

25 (Step S21 in Fig.6). Second, it is judged whether or not shapers 
corresponding to the assigned circuit number interrogated from the 
connection control section 51 is registered in the 
shaper/circuit/VP-related table by the shaper/circuit control section 52 in 
the control section 5 (Step S22 in Fig.6). 

30 In the case where shapers corresponding to the interrogated 
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assigned circuit number are registered in the table, it is judged whether 
or not any one of VP numbers corresponding to each of the registered 
shapers is the same as each of the interrogated assigned VP numbers 
(Step S23 in Fig.6). In the case where the same VP numbers as each of 
the assigned VP numbers exist, the shaper numbers and the VP numbers 
are returned to the connection control section 51. At the connection 
control section 51, the corresponding shapers of the shaper numbers are 
chosen (Step S24 in Fig.6). 

On the other hand, in the case where shapers corresponding to 
the interrogated assigned circuit number are not registered or where any 
one of VP numbers corresponding to each of the registered shapers is 
different from the interrogated VP numbers even if the shapers are 
registered, an assigned circuit number, shaper numbers, and VP 
numbers are related each other and are registered in the 
shaper/circuit/VP-related table by the shaper/circuit control section 52 
(Step S25 in Fig.6). 

Besides, a correspondence between the assigned circuit, 
assigned VPs, and the shapers is set up by the shaper/circuit control 
section 52 to the shaper section 41 and the circuit interface section 42 
(Step S26 in Fig.6). After the operations of the Step S24 or the Step 
S26 described above, a connection between the assigned circuit and the 
chosen shapers is finally set up using the chosen VPs by the connection 
control section 51 to the shaper section 41 and the circuit interface 
section 42 (Step S27 in Fig.6). 

Now, in the case where the shaper/circuit/VP-related table 
described above is the one as shown in Table 3, a connection between the 
shaper section 41 and one of the output circuits is set up through the 
circuit interface section 42 as shown in Fig. 7. 
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[Table 3] 



shaper number 


circuit number 


VP nnmhor 

V -L 11 U.JJJLUCL 


1 


1 


1 


2 


1 


2 









Also, according to the further embodiment of the present 
invention, plural shapers of VP units correspond to any one of plural 
5 circuits. According to the same way explained using Fig. 6, in the case 
where the shaper/circuit/VP-related table is set up as shown in Table 4, 
each connection between the shaper section 41 and the circuits is set up 
through the circuit interface section 42 as shown in Fig.8. 

10 [Table 4] 



shaper number 


circuit number 


VP number 


1 


1 


1 


2 


1 


2 


3 


3 


3 


4 


3 


4 


5 


3 


5 









As set forth hereinabove in the ATM switch according to the 
present invention which has the shaper section for cell traffic shaping in 
the output circuit module section, since a corresponding relationship 
15 between a shaper and a circuit is established at the time of connection 
set-up and a corresponding shaper is chosen at each time of the 
connections set-up, it is possible to prepare shapers corresponding to 
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connections as required, and also to prepare plural shapers as required 
to one circuit. 

Besides, according to the present invention, since a 
corresponding relationship between a shaper(s) and a circuit(s) is 
registered in the shaper/circuit-related table or the 
shaper/circuit/VP-related table at the time of a connection set-up, and 
just necessary shapers can be chosen for each circuit unit(s) or VP unit(s) 
without fixing the correspondence of a shaper(s) at each time of the 
connections set-up, it is possible to reduce the number of shapers. 

While the present invention has been described with reference 
to the particular illustrative embodiments, it is not to be restricted by 
those embodiments but only by the appended claims. It is to be 
appreciated that those skilled in the art can change or modify the 
embodiments without departing from the scope and spirit of the present 
invention. 



